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Technical Lesson 47 

CROSLEY R.P.L. 90—ZENITH 17 


The Crosley R.F.L, 90 receiver incorporates three stages of tuned radio 
frequency, a non-regenerative detector, and two stages of transformer 
coupled audio frequency amplification. 

Manufacturers of tuned radio frequency circuits employ various methods 
of cancelling out the effect of inter-electrode capacities of the^vacuum 
tube, thus eliminating the possibility of oscillations. In certain types 
of receivers fixed resistance units are connected directly in the grid 
leads of the radio frequency tubes to prevent oscillations, and is known 
as the "grid suppressor" method. Circuits employing this method were 
taken up in a previous lesson. 

In the circuit which is the subject of this lesson the intdr-electrode 
capacities of the radio frequency tubes are cancelled; that is, balanced 
out by means of oscillation control. When employing a balanced circuit 
of this type the manufacturer builds it up about a certain type of vacuum 
tube and for this reason only vacuum tubes having the proper character¬ 
istics should be used in the radio frequency stages. 

The circuit of the R.P.L, 90 is designed and so balanced at the factory 
that only the UX-201A or CX-301A type of vacuum tube, or vacuum tubes 
having identically the same or very similar characteristics, should be 
used in the radio frequency stages. Proper use of vacuum tubes in the 
radio frequency stages is therefore important if the best results are 
to be obtained. 

In the detector stage a vacuum tube of the SOO-A or 201-A type should be 
employed because the fixed filament resistance connected in the filament 
circuit of this tube is designed to be used in connection with vacuum 
tubes of the quarter ampere type. The use of vacuum tubes- drawing one 
ampere should not be used, as for Instance, the UV-200 type because it 
will overload this fixed resistor and if allowed to remain in the socket 
will cause the resistor to be damaged. The detector tube socket is the 
extreme right socket as seen when facing the front of the set. 

Satisfactory reception may be obtained by using the UX-201A type vacuum 
tube in both audio frequency stages. To eliminate the possibility of 
distortion, however, if maximum volvune is desired, a UX-112 or UX-171 
type power tube should be inserted in the last audio frequency tube 
socket. Additional "b" and "C" battery terminals are provided in the 
last audio frequency stage to make possible the use of proper plate 
potential and grid bias necessary for good reproduction when either'the 
UX-112 or UX-171 power tube is employed. 


Contents Copyrighted 1930 
Printed in U.S.A. 



Pifite notentials from 90 to 135 volts and a grid bias of 4*5 to 9 volts 
power tube is placed in the circuit. 

rpviP installation of a power tube in the last stage of this set is largely 

destgnaf^rthi socket in which the power tube should be inserted. 

AIT 4 -iv,oa in -t-bia set should be of the storage battery type. By storage 

Lorgae battLy of at least 80 ampere hour capacity, or an efficient 
battery eliminator be used. 

foltSe fo"rse°witf va^iout'power tubes will always be found on the data 
sheet accompanying each tube. 
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operating the most effective is found. 

The ground lead should ^ gafplpras the®groinL''%^?e\nder- 

writers^rules Lould be followed whenever possible relative to the in¬ 
stallation of antenna and ground connections of receiving 
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to 40 volts (G—0 to 40), Negative **C” battery 0 to 6 volts (C—0 to 6), 
Positive battery. Negative ”A** battery (C + A-), Figure 1 is a diagram 
of the terminal board of the Crosley Model R.P.L. 90, showing antenna, 
ground, storage battery, ”B” battery, and loudspeaker connections* A 
six volt storage battery is Included for supplying current to the tube 
filaments, and two 45 volt ”B” batteries to furnish voltage to the plate 
circuits of the tubes. 

The diagram. Figure 1, should be followed when six UX-201A vacuum tubes 
are employed and no ”C” biasing battery. The metal jumpers which will 
be found connecting the "B" positive 90 to 180 binding post to the 
positive 90 volt binding post should be left connected as shown, likewise 
the jumpers connecting the ”C” negative zero to 40 volts, ”C” negative 
zero to 6 volts, and ”C” positive ”A** negative binding posts should be 
connected as shown in Figure 1. 

The antenna should be temporarily connected to first the aerial binding 
post ”Vo1,a’* then to aerial binding post ”Sel.A”, and permanently con¬ 
nected to the one giving the best results, regardless of the overall 
length of the antenna wire. 

The white arrow on the extreme left points to the second audio frequency 
tube socket and is the only socket in which a power tube is to be inserted. 
On the extreme right will be found a second white arrow which serves to 
point out the detector tube socket. 

Figure 2 is the wiring diagram to be followed when six UX-201A type re¬ 
ceiving tubes are employed together with a "C” battery. Since a ”0” 
battery is now Included in the complement of batteries, the metal jumper 
connecting the binding posts marked C-0 to 6 and C'+-A—must be opened. 

The fig\ire clearly shows this operation as well as the added ”C” battery. 

When a UX-112 power tube is Inserted in the last audio frequency stage 
an additional battery and an extra ”0” battery is necessary. The 
diagram, Figure 3, shows how the batteries are connected when five 
X7X-201A tubes are used with a UX-112 power tube. 

Since 135 volts plate voltage is applied to the power tube the jumper 
between the B-f‘90 to 180 and B+90 binding posts is opened and separated 
so that no metallic connection exists between these posts. The jumper 
between C-0 to -40 and C-0 to -6, C—A— binding posts also must be opened. 
The proper size ”C” battery, equipped with taps, to deliver the correct 
"C” bias must be used. When 135 volts plate potential is impressed on a 
UX-112 power tube 9 volts ”C” bias must be used on the grid. If 1574- 
volts is applied to this tube, lOj volts ”C” bias is necessary. 

Figure 4 shows the battery connections when a UX-171 tube is employed in 
the last stage. 180 volts battery and 40 volts "C” battery is utili¬ 
zed in this instance. The instructions relative to opening the jumpers 
between the binding posts before installing "c” battery and ”B" batteries, 
when over 90 volts is used, must be carefully followed. To neglect this 
will result in rapidly running down and ruining both "B" and ”c” batteries. 
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iHlamfint nnntrol ! No filament rheostat is incorporated in this set to 
control the filament current; ballast; i.e., fixed resistors are connected 
in the filament circuit which automatically regulates the filament current 
Turning the filament current ”on” or "off" is accomplished by simply pull¬ 
ing out or pushing in the filament switch shown in Figure 5, 

vniiimp. nontrol i The volume is controlled by means of a rheostat connected 
in the filament circuit of the three radio frequency tubes. To increase 
volume turn this rheostat "ON". A decrease In volume is attained by turn¬ 
ing this rheostat to the "OFF" position. When searching for a station 
this control should always be turned on full until the station Is located, 
after which it can be gradually turned off until the desired volume result 
Failure to observe this point may result in not locating many weak signals 
which would otherwise be heard* 

Tuning: Ttinlnpc is accomplished by means of two drum type controls called 
"station selectors" and two other controls knows as "acuminators". Figure 
5 clearly shows their position on the panel of the set. To tune in a 
station signal, first adjust the volume control to its maximum "on" posi¬ 
tion; this causes the filaments of the three radio frequency tubes to 
heat to the maximum normal temperature. The aciaminators should then be 
set to the approximate position for the station desired to be heard. The 
setting of these controls is learned through practice as the exact posi¬ 
tion may vary slightly with different installations. Station selectors 
1 and 2 should then be rotated until a signal is heard. Now make close 
adjustments, of both the station selectors and acuminators until the signal 
is received with maximum volume. 

If, at this stage of the tuning procedxire, the volvune is excessive, turn 
the volme control toward the "off" position until the reproduction is 
pleasing both as to volume and clarity. The volume control is the only 
control that should be manipulated when a reduction of volume is desired. 
Detuning to obtain this result will in many cases cause the reproduced 
signal to be distorted. Detuning is, as the word implies, the opposite 
of tuning. 

Tuning is the act of making such adjustments that the resistance of the 
receiving circuit, to a particular frequency, is reduced to the lowest 
point. When this is accomplished the circuit is then, in the true sense 
of the word, tuned to the frequency of the signal being received. 

Detuning is the act of changing either the capacity of the tuning con¬ 
denser, or the inductance of the tuning coil, so that the combination 
of capacity and inductance is no longer resonant; that is, the combina¬ 
tion no longer offers the lowest possible resistance or opposition to the 
frequency of the signal. What really happens is the resistance of the 
circuit to the particular frequency has been Increased. This method of 
controlling volume is, therefore, not satisfactory as it destroys the 
selectivity of the receiver and in many cases produces distortion because 
other stations transmitting on frequencies close to the frequency of the 
signal being received will pass through the circuit and this, of course, 
is not desirable. Station selectors and acumlnator controls then should 
be adjusted until the circuit is resonant to the signal frequency being 
received and the volume brought to the desired intensity by adjustment 
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of the volume control knob only. 

The various controls of the set shown in Figure 5 are: 

1 and 2 Station selectors 
5 and 4 Aouminator knobs 

5 Volume control 

6 Filament switch 

R .F.T ii QO Pirf'-nit ; Figure 6 is a schematic diagram of the Crosley 
Model R.F L. 90. The antenna circuit is coupled to the input of the 
radio frequency stage RPl by means of the radio frequency transformer L2, 
the nrlmary of which is untuned. Two taps are provided on this primary 
coil to vary the coupling. The taps marked "Vol A" which is an ahhrevia- 
tion for "Volume Antenna", connects all of the turns of this coll in. the 
circuit thus providing the greatest coupling which is conducive to maxi¬ 
mum volume. "Sel A" is the symbol given to the second tap, an abbreviation 
for "Selective Antenna". In effect, the antenna inductance is decreased 
when this tap is utilized or, stated another way, the antenna has been 
shortened electrically. Decreased coupling is obtained and the system 
as a whole is more selective. 

The main tuning condensers Cl, C2, and C3 are connected in parallel 
/ i \ X.-. 4-vift aeccndarv windings of the radio frequency transformers 
If if ^^f^rst s?aSranf the second and third stages respectively. 

oL of tL .s^ltion felector drums control condenser Cl across the second- 
ary coil LI, while the remaining station selector drm controls the two 
condensers Cl connected across the secondary colls L6 of the second and 
third R.F. transformers respectively. 

rnunected in shunt to the main condensers of the second and third 

stages are two small condensers marked 05 on the schematic diagram, ^heir 

marked "Acumlnator". 

^ . 4 wua ^•■ 1 -nq-h +-WO qtases of this circuit are balanced to prevent 

uf of r^ ied of f lations by means of the .balancing coils L5 and the small 
uncontrolled osciiiab j advantage of this method of balancing is 

fit if is ^dependent of wfllength of the received signal maki^ 
f f ible good bf ance throughout the entire broadcast wavelength range 
ffft sLrlficing signal volume at the longer wavelength. 

The third ^adio frequency stage ffnffi fufffcffs 

f ofrf°®Tf adjustment of these condensers should not be changed unless 
ffffvif different characteristics than the type named are used. 
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Detector and Audio Preauencv Stages ; The third radio frequency stage 
delivers its energy to the detector through an impedence transformer L2 • 
Condenser ”C4” is the grid condenser, ”R1" the grid lead, and condenser 
"C7" a hy-pass condenser connected between the plate and positive side of 
the detector filament for the purpose of by-passing the radio frequency 
component of the plate current aroimd the primary winding of the first 
audio frequency transformer "Tl", 

Tbe two audio frequency stages are transformer coupled. Each transformer 
is of 4 to 1 ratio and completely enclosed in a grounded metal case. The 
primary and secondary terminal windings are brought through the case by 
means of insulated studs. Near each terminal stud the metal case is stamp¬ 
ed with proper markings v/hich designate the terminals of the t7/o windings 
For example, the plate terminal of the primary winding is marked PI; the 
opposite end of this winding which connects to the B battery is marked 
P2, The terminal of the secondary winding which connects to the grid 
element of the succeeding tube is marked ”S2", while the opposite end of 
this winding, which connects to the C- and thence to filament A-, is mark¬ 
ed "SI”. 


The condenser ”G" in the audio frequency circuit, and shown in the schematic 
diagram Figure 6, connected across the B+90 td 180 binding post and the 
negative filament "A-" post, is a by-pass condenser 

the radio frequency component of the plate current around the B battery, 

"p'' ppnnfict-i nna! From the schematic diagram Figure 6 it will be 

seen thlronly^hfi g dl o frequency stages are provided with "c;’ battery 
terminals. Two ”C" terminals are provided so that a greater bias may be 
applied to the plate of the last audio frequency stage if a power tube 
reouiring high plate voltage is employed. If no C bias is used and the 
jumpers (see battery wiring diagram Figure 1) are left intact the grids 
of the audio frequency tubes are connected direct; i.e., through the auaiD 
freouency transformer secondaries to the filament of the audio frequency 
tubes. Since there is no voltage drop between the filament and grid throu^ 
the medium of a filament rheostat or ballast resistance, as in some radio 
sets, the only biasing voltage applied to the grid is, therefore, that of 
the "C" batteries used. 

Testlne: Before a test la started the accessories, aerial and ground,^ 

should be thoroughly examined because in many instances the fault can be 
traced to the accessories. To make a circuit test of the set remove the 
chassis, supporting the circuit wiring and parts, from the cabinet and 
lay it bottom side up on the test table. This procedure will expose to 
view the more important parts and wiring. By means of a small camel hair 
brush remove all dust or other acoxunulation of dirt particles from the^ ^ 

interior of the chassis, especially near uninsulated portions of the wiring 

and terminals. 


The usual testing equipment may be used; that is, a pair of phones in 
series with a fovir volt battery, or the volt-meter method. 


[n testing the different parts of this circuit for faulty contacts, open 
ir short circuits, the chart in Figure 7 has been prepared to facilitate 


Lesson 47 - sheet 8 




the work. For example, if the primary winding of the second audio fre- 
quencY transformer is to be tested it Is only necessary to place the test 
tips on the terminals indicated by the arrows of the chart which point 
to the PI and P£ terminals of this transformer. 

When testing condensers reference should be^made to the schematic diagram 
Flsure 6 and if this drawing Indicates a coll to be shunted across any _ 
condenser to be tested, remove the leads from one of the condenser termina 





R.F. 

PRIMARY 


3BD R.F. 

BALANCING 

CONDENSERS 


isj AUDIO 
TRANSFORMER 
SECONDARY 


BALANCING 

CONDENSER. 


BALANCING 

CONDENSER- 


TRANSFORMER 

PRIMARY 


ISJ AUDIO 
TRANSFORMER. 
PRIMARY 


BY-PASS 

CONDENSER 


AUDIO 

TRANSFORMER 

SECONDARY 


1SJ R.F. 
BALANCING 
CONDENSER. 


SECONDARY 


BALANCING 

COIL 


Figure 7 


.fore making the test. This is important and should not be overlooked, 
le variable --nsers^are not shown^in ngure -y^are mounted^on 
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factory. When ^his Is ascertained they will have to he readjusted. To 
obtain a good balance, hov/ever, practice and skill are required, and im- 
less they are unquestionably out of balance they should never be touched. 

To balance any one stage see that the set Is in condition to perform as 
would be the case in normal operation. Tune in a signal that is strong 
enough to give good volume. Locate the tube belonging to the stage that 
is to be balanced; remove the tube and place a piece of paper between 
one of the filament prongs of the tube base and the corresponding socket 
contact in such a way that when the tube is reseated the tube filament 
will not light. With the tube filament circuit broken, adjust the conden® r 
02 of that stage with a socket wrench made of some insulating material, 
such as s good grade of hard rubber, or bakelite, having a small metal 
tip. The less metal used in the tip of the vn*ench the less body capacity 
effects will be noticed when making the adjustment, and also greater 
efficiency will be obtained in making the corrections. 

Each stage should be carefully adjusted until no sound of the received 
station can be heard in the speaker. When the corrections have been made 
remove the paper insulating the filament prong of the tube and proceed in 
the same manner for other stages that may be found out of adjustment. From 
pradtical experience this operation is very rarely necessary. An instance 
where a complete rebalancing of the circuit is necessary is when receiving 
tubes having characteristics entirely different than the 201A type are 
employed. 


ZENITH 17 RECEIVER 


The zenith Model 17 is an electrically operated set employing two stages 
of radio frequency, a detector, and three stages of transformer coupled 
audio frequency amplification. This set is available in a table model, 
a spinet base model, and console model. The addition of the console or 
spinet base does not Influence the reception but answers the requirements 
relative to the taste of the oTOer, or as a matter of convenience. The 
console base houses two built in loudspeakers, one for reproducing tones 
of the high register, and one for the tones of low register. 


Power supply units are installed in spaces provided for that purpose at 
either end of the cabinet and are supplied with the receiver. units 

operate the set directly from the house lighting circuit without the use 
of batteries. 

Before the set can be placed in operation the following accessories must 
be procured. 


Five 201A or 30lA tubes. 

One 171 or 371 ” . 

Pour Type B-H Raytheon Tubes. 

One console base or an external loudspeaker. 

Equipment necessary for the antenna system, namely; aerial, ground equip¬ 
ment and lightning arrestor. 
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Of Rfip.ftiver: The heat results are obtained from any receiver 
wherdue consideraTion is given to its location in the house wxth respect 
■i-n the Doint of entrance of the antenna lead-in wire and its proximity to 
masses such as steel columns concealed in the wall of the building, 
as would be the case in large apartments, or to concealed wiring and pipi^« 
When possible, select a location where the set will be well clear of metal 
obiects and where the lead-in wire can be made as short as possible and 
connected directly to the set without passing close to concealed wiring, 
pipes, or other metal masses. 

of Powo-p Sunnlv: The power supply unit ”ZE 5” is hoiased by the 
compartoent ag tL left hand side of the receiver cahxnet as you 

look at the back of the set. If the service man is called upon to install 
one of these units care should be taken to see that it is placed in the 
compartmenrin such a way that the switch can be reached by opening the 
right hand door from the front of the cabinet. 

The filter unit should be placed in the compartment at the extreme right 
hand sidrof the cabinet so that the end carrying the two loudspeaker 
binding posts, is at the back of the cabinet, 

T Tno- t-He set (PiPiure 8) first see that the long cord from the 

In n^E S" ^Stends out of the cabinet. This cord is dis- 

Sf tf?he"?ower t^h^S^to thr!£loir|oSr 

?ror?^ifrnirc^L^fts°^ft^ ??rmftrSMris"re^u?tfto ^^c^iving 

set chassis. 

square plug into the square socket. 

-1 TTiflTirpd "R AMF+" should also be extended across the 

The J^n/to the binding post marked "B AMP+" which will be 

chassis -hao^ of the chassis The remaining cord with the attached 

ssipw “oSrzvs irit. .o«.?on a. b... or .o. eo...i.. 

When usiiw an outdoor antenna connect it to the antenna post marked "Long", 
In ?ndoo^an?ennrto the post marked "Short", and the grounding wire to 

the post marked ”GROUKD". 

rphP loudspeaker connects to the two binding posts on the rear of the filter 
unit "ZE.6". All loudspeaker CmeIL™Llored 

tracirth^eads!'' I^the latter Sthed is employed the general rule, ^less 

howewr! is really of no importance when connecting a speaker to this set 
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as the D.G. components of the loudspeaker current have been removed by 
a suitable filter. 

Tube s ; The four B-H Raytheon tubes are now inserted in the sockets just 
inside the rear opening of the pov/er supply unit '*ZE 5". For. proper opera¬ 
tion, these tubes must have the same characteristics; that is, they must 
be perfectly matched. Never substitute an old, or worn out Raytheon tube 
before attempting to operate the set. Use matched and tested tubes only. 
Insert the five 201A tubes in the R.F. detector and A.F. sockets and the 
171 pov/er tube in the power tube socket. The placement of the tubes is 
clearly shown in the plan view of the receiver, Figure 9, 

Detector tubes such as the 200A type may be used instead of the 201A type 
if the hissing noise which these tubes sometimes produce is not objection¬ 
able. Some of these tubes are quieter than others. If this type tube 
is used it will perhaps be noticed that the apparent selectivity of the 
set is lowered; this is not because of any defect in the receiver itself 
but is due to the great sensitivity of the tube. 

NOTE: After the receiver has been in operation a short while the unit 
"ZE 5" will become hot and will produce a maximum temperature of 130 
degrees in the end compartment. This is expected, is normal, and will 
not harm the wood-work or mechanism of the receiver, 

Oneration: These sets are designed for use on alternating current of 
110 volts at 60 cycles. Bqfore connecting the set, be sure that the house 
lighting current supply is of the proper characteristics. Adjustments 
are provided so that successful operation may be obtained with voltages 
ranging from 90 to 125 volts, and from 50 to 60 cycles. Do not under 
any consideration connect this set to a Direct Current line. To do so 
will result in an immediate burn out, thus ruining the receiver. 

The attachment cord, shown in Figure 8, may be connected to any convenient 
outlet near the set. This cord, however, should not be draped directly 
over or in back of the set, but should be kept at least six or eight 
inches from the cabinet. This precaution should be observed because of 
inductive effects. The field about the cord, when current is passing 
through it, will cause a 60 cycle hum to be heard in the reproducer if 
the cord is placed directly over or close to the back of the cabinet. 

To place the set in operation open the hinged door at the right-hand end 
of the cabinet and turn the "toggle” switch toward position No, 1. The 
"off" position is with the switch arm straight out and in the center. 

The meter on the face of the panel of the receiving set should point to 
a position at or near the two arrows that indicate the proper operating 
point for the set. The dial should now be illuminated from the light 
mounted behind the panel. If the hand on the meter comes to rest In a 
position between the arrow marks on the meter scale no further adjustment 
need be made. If, however, the hand is to the left of the arrow marks 
which indicate the proper operating range, the switch should be moved to 
position No. 2. Position No. 3 gives still more power and should be used 
when necessary to make the hand on the meter rest between the arrow marks. 
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The reading of the meter should he observed occasionally while the set 
Is in ope^tion to see that It remains In the proper position. The 
toggle switch should be changed when necessary to accomplish this. 

TO orevent damage to the set always turn the switch to position No. 1 
1° plellmina^y procedure when it is desired to place the set in operation. 
cLnge SrLitch to position Ho. 2 if the meter hand on tte panel is 
not Ud to the lov/ mark on the dial. In certain instances it may be nec 
esLry to set the switch at position Ho. 3. This procedure mu st pever be 
reversed. If the meter hand swings above the high mark on the meter dial 
and Rema ins there a long time, overheating may occur, resulting in damage 

to parts of the set. 

Tuning: The arrangement of the knobs on the panel is shown in Figure 10. 

ISsA" is the main tuning control, "C" ^ 

is the volume control. After tuning in a station set the knob M in 
what appears to be the best adjustment, and then move knob C to the 
position where the signal is loudest. Adjust the volume with the knob V. 

Tf fiibf-a do not li^ht inspect the tubes themselves and the contact of 

tubef!n the sockets. Chrck the tube filaments individually. Make 

sure that power is thf foSr°’'RafthIof tuofs ar^^ 

the vlrlous'^plugs^^rthelr sookite! ^InSecrth^loudspeaker and l^^J^speaker 

<S 1s.r: str r“" 

S“o .«S “SS'lS to.rd look tor tocMo In th, audio In.qu.uo, tub., 
or loudspeaker. 

^ ^^'whdn tSrsef is'd^eddddd!"' cSdcrthd rntdnnr"anrdr'odnd'::dres 

ddrdoddlndidfdnd^fodlos^ldfrshort circuit to some metallic object. 

Check all tubes and tube sockets. 

trouble. 

H^: This ddntIndds''dadkg?duSd^^^^ iTp^r??- 
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and may be caused by the antenna or l^ad-in wire running close or paral¬ 
lel to electric light or power lines, or the cord to the lighting socket 
from the set runs too close to the back of the set, or the trouble may 
be that the ground used for the set is the same as the ground used by the 
electric light company for their ground connections on the lighting mains. 

To remedy this condition change the location of the antenna wire, move 
the attachment cord and try a different ground connection. Reversing 
the polarity of the attachment plug in the sockets from \’vhich the power 
for the set is obtained may also eliminate the trouble. 

Ad justments nf Colls and HondenseJia i The variable condensers and the 
coils in these sets are balanced at the factory on a special form of 
A,C, bridge of very great accuracy which makes it utterly Impossible to 
readjust them outside the factory, therefore the colls or condensers 
should never be tampered with, 

T.nw T.i riA Vnitflgfi ! In certain localities the line voltage on the lighting 
circuits may, due to poor regulation, drop even below 90 volts, and as 
90 volts is the low minimum at which these receivers will operate it 
will be impossible to find a position of the switch.lever in the right 
hand compartment that will give enough power to bring the hand on the 
meter between the two arrow marks. Under such conditions the operation 
of the set will suffer. If these extreme cases are met with it will be 
necessary to install a "booster” transformer obtained from the Zenith 
factory especially for this set which will raise the line voltage to the 
proper value. 

Tube Selection: Single control receivers operate most efficiently at_ 
thT-lower wavelengths when the tubes in the radio frequency and detector 
tube sockets have the ssime inter-electrode capacities. This calls for 
matched or balanced tubes. It is not sufficient that the tubes be match¬ 
ed up by means of a so-called "tube tester”. Matching in this sense is 
accomplished by trying all of the 201A tubes in various combinations in 
the sockets to secure the combination that gives the best results, ^y 
this inter-change of tubes when a weak station is tuned in as t^ effect 
is much more pronounced than if carried out when a strong signal is being 
received. 

Relectivlty : When called upon to inspect a set for selectivity It should 
first be ascertained whether the lack of selectivity is actual or apparent. 
The dial of this set covers 360 degrees while dials of many other receivers 
cover only 180 degrees, hence a station will occupy a greater portion of 
the dial on the former than on the latter and does not always indicate 
a lack of selectivity. In case of the Zenith 17 it Is an apparent and 
not an actual lack of selectivity. 

Instances have occured where a long antenna has been connected to the 
short antenna binding post. This, of course, is wrong and will, cause 
nearby stations to snread over a greater portion of the dial than they 
normally would If the antenna were connected properly to the long antenna 

post • 
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Voliime Low on Distant Stations ; This condition may exist due to trouble 
originating from one or more of the following causes: 

(a) A short or inside antenna connected to the long antenna post. The 
short antenna should be connected to the short antenna post. 

(b) A poor electrical joint or broken connection in the antenna system. 

(c) Grounded or partially grounded antenna. 

(d) One or more defective 201A tubes. 

(e) A defective power tube. 

(f) Defective loudspeaker. If the speaker Is of the adjustable type 

it should be adjusted for greatestvolume without rattling or distortion. 


Convinced that the tubes and installation are in good order and, on at¬ 
tempting to bring up the volume by means of the volume control on a weak 
distant signal, the tubes go into oscillation before the desired volume 
is reached, indicates that the signal is too weak to be tuned in. The 
set, in such instances, should not be considered inefficient or defective 
for it is not possible with any radio set to audibly tune in every carrier 
wave or whistle that is audible in the loudspeaker. 

pu^.zing : (a) One or more defective Raytheon tubes will cause a buzzing 

noise that sounds like a hvun. 

(b) Loose laminations on the large transformer in the "ZE-5” unit. The 
remedy is to tighten the bolts that hold the lamihations of the trans¬ 
former core together. A short circuited choke coil in the filter unit 
”ZE-6” or if any of the by-pass condensers in the large condenser unit 
of the^”ZE-6” unit have developed an open, a hum will result. 

Make certain that the parallel cable leading from the ”ZE-5** to the '*ZE-6 
unit is properly placed between the spacer blocks and front metal panel. 

If not it will be too close to the detector tube and a hum will result. 

Antenna or gound wires which are too close or parallel to an A.C, current 
carrying wire of any kind will pick up a hum. 

Tubes : It is not advisable to use any Raytheon tubes in the 

”ZE-5" unit other than those that are known to have been especially tested 
for use with this model receiver. Failure to observe this may result in 
causing damage to the ”ZE-5" unit or cause the other Raytheon tubes to 
fxmction below their normal efficiency. 


A method of testing these tubes for this receiver follows. As this test 
is a very special test applying only to this receiver, and as it Places 
a severe strain on both the apparatus of the set and the remaining Raytheon 
tubes, it. must only Jis. us^ when and only when no 

other means of testing is available, therefore use this test with dis¬ 
cretion. 
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The Test ; First remove all but one of the Raytheon tubes from their 
sockets In the power supply unit "ZE-S”. Then, with.the right hand on 
the control switch of this unit (located in the right hand compartment), 
watch the hand on the meter mounted on the panel of the set. Throw the 
switch lever to position No. 1 for a period not to exceed ONE SECOND , 
and Immediately thereafter return the switch lever to the center or "off" 
position. Carefully note the approximate maximiim reading of the hand 
during the time the switch is "ON". A good Raytheon tube which is 
functioning properly will deflect this hand nearly all the way to the 
lower of the two arrow marks on the meter dial. In the same manner, re¬ 
peat the process with each of the other Raytheon tubes, one at a time. 
Replace any tubes which do not function, or which read low, with a new 
type B.H. tube which gives approximately the same reading as the other 
tubes. The Raytheon tubes accompanying the receiver are tested prior to 
leaving the Zenith factory and need not be tested before installation in 
the set. 

HiRh Line Voltage: This will be indicated by the meter needle hand swing¬ 
ing beyond the furthest arrow mark when the switch on the "ZE-5" unit is 
turned to position No. 1. This set will function properly on a line volt¬ 
age up to approximately 125 volts. 

Failure of Needle to Reach Arrow Marks: If the hand of the meter fails 
to reach the arrow mark, when the switch on the "ZE-5" is turned to posi¬ 
tion No. 3, it indicates one or more defective Raytheon tubes, or that 
one or more of the one-tenth mfd. by-pass condensers in the ”ZF-5” unit 
have developed a short circuit. If one of these condensers is short 
circuited it will also result in the burning out of a portion of the 
secondary winding of the large transformer in the "ZE-5" unit. 

CONTINUITY TEST 


The usual equipment for making continuity test which has been described 
in previous lessons may be employed. If followed carefully it will allow 
the service man to definitely locate the source of any trouble within the 
Model 17 chassis or power and filter units. Refer to the diagram, Figure 
11 . 


This test can be grouped into twelve sections covering; 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11 . 

12 . 


Filament circuits. 

Grid ” 

Plate ” 

Fixed condensers. 
Transformer primaries of 
Transformer secondaries 
Condenser unit 
Filter condenser unit of 
Double choke ” 

single " I 

Condenser 
Resistance 


”ZE 5” unit• 
of ”ZE 5" unit. 


I! n II 

"ZE 6” " 

n II 

It II 

II II 

It It 
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Wlien using the voltmeter test method a defection of the meter needle will 
indicate complete circuit-. Wo reading indicates a broken or loose con¬ 
nection between the points being tested. 


In testing the filament circuit a voltmeter reading should be obtained in 
all the following tests unless otherwise stated. 

(1) Place one test tip on the "Red" contact of the multiplug socket to 
one filament spring of the second audio frequency tube socket. 

(2) From the other filament spring of the second audio frequency socket 
to one filament spring of the first audio frequency socket. 

(3) Prom the other filament spring of the first audio frequency socket 
to one filament spring of the second radio frequency socket. 


(4) From the other filament spring of the second radio frequency socket 
to one filament spring of the first radio frequency socket. 


(5) Prom the other filament spring of the first radio frequency socket 
to the metal shield. (This test takes in the five ohm resistance cartridge 
and^if this cartridge winding is open, or the cartridge not properly seated 
in its clips, no reading will be obtained on the voltmeter. 


(6) From the metal shield to one filament spring of the detector socket. 

(7) Prom the other filament spring of the detector socket to the milli- 
ammeter terminal which is nearest the variable condenser gang. 


(8) Prom the other terminal of the milliammeter to the green contact of 
the multiplug socket. 

(9) Place the test tips across both-terminals of the milliammeter. (Wo 
reading indicates a burned out meter). 


(10) Test across the two prongs of the double contact male plug when a 
171 power tube is not in its socket. This tests the dial l^p and a meter 
deflection should Be”obtalned unless the dial lamp is burned out. 


(11) Test from one prong of the double contact male plug to one filament 
spring of the power tube socket. Test from the other prong to the other 
filament spring of the power tube socket. 

THE GRID CIRCUIT TEST 

(1) Test from the metal shield to the grid spri^ of the 

frequency tube socket. A meter deflection should result. This test takes 
in tSe first rotor coil, or "Antenna Correction Vernier", and the second¬ 
ary winding of the antenna coil, or coil No. 1. When maki^ 
turn the antenna correction knob back and forth to ascertain whether the 
connections to this rotor coll are secure. Wo reading indicates that the 
winding of either coil is open or that the connections to either coil or 
to the^grid spring of the first radio frequency socket are broken or loose 
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(2) Prom the grid spring of the second radio frequency socket to (minus) 
filament spring in the same socket. This test takes in the secondary 
winding of coil Wo. 2. Meter deflection indicates the secondary winding 
of coll Wo. 2; l.e. second R.P. transformer winding is perfect. Wo read¬ 
ing indicates this coil Is open or a broken connection. 

(3) Wext test from the grid spring of the detector socket to one side 

of the grid condenser which should show a reading. Test across the .00025 
mfd. grid condenser. This test ^ould show no reading. A reading indi¬ 
cates a short circuited condenser. Test from the other side of the grid 
condenser to the metal shield. This takes in the secondary winding of 
coil Wo. 3. A meter deflection should result. No reading indicates this 
coll to be open or a broken connection. 


(4) Test from the grid spring of the first audio frequency socket to the 
(plus) filament prong of the first radio frequency socket; this should 
show a LOW reading. This takes in the secondary winding of the first 
audio frequency transformer. A full reading indicates a short circuited 
transformer winding. Wo reading indicates an open transformer winding 
or broken connection. 


(5) Test from the grid spring of the second audio frequency socket to 
(minus) filament spring of the first audio frequency socket. This test 
takes in the secondary winding of the second audio frequency transformer 
and should show a low reading. 


(6) Next test from the grid spring of the second audio 

to the metal shield. No reading should be obtained unless the 0.001 mfd. 
by-pass condenser which is between these two points is short circuited 
or the transformer v/inding Is groxmded to its core. 


(7) Test from the grid spring of the power tube socket to the "green” 
/contact of the multiplug socket. This takes in the secondary winding of 
the third audio frequency transformer and should show a LOW meter reading. 

In making these tests the reading through the first audio frequency trans¬ 
former winding should be less than through the second and third transformers 
as the first transformer is of higher ratio. 


PLATE CIRCUIT TEST 


(1) Place the test points across the plate spring ot the first radio 
frequency socket and the blue contact of the multiplug socket. With the 
volume control turned completely to the right this test should give a 
full meter reading. Turning the volume control to the left will cause 
deflection of the meter needle. This test takes in the rotor and prima¬ 
ry winding of coil Wo. 2. If no reading is obtained when the volume con¬ 
trol is turned to the right, it would Indicate open rotor or primary coil 
winding, loose or a broken connection. 

(2) Testing from the plate spring of the second radio frequency socket 
to the blue contact of the multiplug socket 

primary windings of coil No. 3. The results of this test should be the 
same as test No. !• 
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(3) From the plate spring of the detector.socket to the "red" contact 
of the multiplug socket which takes in the primary winding of the first 
audio frequency transformer should show a low reading. Full reading would 
indicate a short circuited transformer winding. If no reading at all is 
observed the transformer winding is open or a broken connection exists. 

(4) Testing between the plate spring of the detector socket to the 
metal shield should Indicate no reading unless the O.OOl^mfd. by-pass 
condenser, wdilch is between these two points, is short circuited* 

(5) Prom the plate spring of the first audio frequency socket to the 
"Pink" contact of the multiplug socket a low reading should be observed. 
This test takes in the primary winding of the second audio frequency 
transformer. A full reading indicates a short circuited transformer 
winding. No reading at all shows the transformer to be open, or a broken 

connection. 

(6) Prom the plate spring of the second audio frequency socket to the 
"Fink" contact of the multiplug socket takes in the primary winding of 
the third audio frequency transformer. The results for this test are 
the same as test No. 5. 

(7) Testing from the plate spring of the power tube socket to the "B" 
amplifier plus binding post should show a full reading. No reading indi¬ 
cates a broken connection. 

FIXED CONDENSER TEST 

There are three of these condensers each having a capacity value of 1 
mfd. and are numbered No. 1, No. 2, and No. 3. Their actual placement 
on the sub-panel is shown in Figure 12. 

(1) Touch the test tips to both connections of the condenser under 
test. No reading should result. A slight reading each time contact is 
madd indicates a leaky condenser. A full reading each time indicates a 
short circuited condenser. Another test without the use of a meter may 
be applied. Momentarily connect a "B" battery across the condenser termi¬ 
nals This will place a charge on the condenser. If the condenser is 

in proper condition a spark should then be obtained when short circuiting 
the condenser with a piece of wire. 

(2) If condenser No. 1 is open there v/ill be no noticeable effect on the 
operation of the receiver, but if condenser No, S or No. 5 is open the 
receiver will not oscillate on the longer wavelengths. 

THE "ZE-5” POWER UNIT 

fp-rnnsformer Primary: For this test place the test tips across the prongs 
Of the male I'amp cord pl\is. A full meter reading should be obtained when 
the switch is in either positions No. 1, No. 2 or No. 5 on the panel. 
These positions are taps taken from the primary of the power transformer 

shown in Figure 13. 
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(a) Transformer Secondaries ! Touching one test lead to each filament 
prong of one Raytheon tube socket will take in one secondary winding of 
the transformer. A reading should be obtained of a little better than 
one-half of the voltage of the battery used In making the test. This 
test should be made on all four of the Raytheon sockets, 

(b) Testing from one filament prong of any Raytheon tube socket to the 
square plug jack, which takes in one-half of one secondary winding of 
the transformer, a reading should be obtained somewaht higher than in 
test "a”. When making this test it should be made from all eight fila¬ 
ment prongs of the four Raytheon tube sockets, A full reading would 
indicate one-half of one secondary winding of the transformer being short¬ 
ed out by the one-tenth mfd, condenser. This may result in a burned out 



transformer winding. Test of the secondary winding for the power tube 
is made by placing the test tips across the double contact of the mini¬ 
ature socket plug, A full reading should be obtained. No reading indi 
cates this part of the winding burned out. 

Condenser Unit: Testing between one contact of the miniature socket to 
the square hole jack should give a low momentary reading, as it takes 
the 2000 ohm resistance and the 1 mfd. condenser. A full reading would 
indicate that the 1 mfd. condenser was short circuited. 

Testing between the round hole and the square hole jacks should result 
in no reading other than a momentary deflection of the needle, A read¬ 
ing indicates that the 1 mfd. condenser short circuited. 

When testing any of the condensers in this unit, and if any single con¬ 
denser is found faulty, it will be necessary to replace the entire con¬ 
denser "Can" as one indlvid\ial condenser unit cannot be removed or re¬ 
placed. 


THE "ZE-6" FILTER UNIT 


nondenser Unit : The ''zE-6” filter unit is shown in Pigpe 14. 
When the test points are placed across the square plug phone tip and the 
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round phone plug tip the meter needle should he momentarily deflected, 
immediately returning to zero. Such a deflection is sometimes called 
a ’’kick forward.” If a steady reading is obtained it indicates that 
one or more of the condensers units within the can are short circuited. 

As it is not possible to remove separate units from the can it should 
be replaced by a new can. 

The Double Choke: To test this choke touch one test point to the round 
Plus phone tip“and the other to the terminal on the si^le choke that 
has the ’’yellow” wire attached to it* A reading of a trifle more than 
one-half of the voltage of the battery used in testi^ 

A higher reading indicates one choke coil is short circuited. A full 
reading indicates both chokes are short circuited. No reading at all 
would indicate an open choke winding. 

Choke: Touch one lead of the test equipment to o_ne_ terminal of 
the single choke and the other test point to the other choke terminal. 
r?ead?Sg shoSd result of a trifle over one-half of the ^^^tery voltage 
used in testing. Full reading indicates the choke to be short circuited. 
No reading at all Indicates the choke coil to be open. 

Test from the minus loudspeaker post to the pink^pro^ of^ 
the multiplug. No reading should result. Only a slight deflection of 
the meter needle should be observed when the test leads 

ed. A full deflection indicates that the 1 mfd. condenser between these 
points in the condenser can is short circuited. When testing from the 
Plus Ludspeaker post to the ”B” plus amplifier wire . 

result. Only a slight deflection of the meter needle when the test leads 
are first applied should be observed. This tests the 2 mfd. condenser. 

If the condenser is open no deflection will result. 

p.Ristances: From the red to blue contacts of the multiplug a low read- 
ing should be observed. This test takes in the 510 ohm section of the 
vitrohra resistance unit. No reading indicates a broken connection or 
open resistance unit. Testing from the blue to pink contacts of the 
multiplug takes in the 175 ohm section of the vitrohm resistance unit. 

No reading Indicates an open in this section, or broken connection. 

From the pink of the multiplug to the yellow wire on the single choke 
takes in the 325 ohm section of the vitrohm resistance. No reading indi¬ 
cates an open in this section of the resistance, or a broken connection. 
Testing from the red contact of the multiplug to the yellow mre on t e 
slngle^choke takes in all the 810 ohms of resistance. The higher the 
resistance tested the lower should be the reading on the test meter. 
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EXAMINATION - liESSON 47 


!• Can the Zenith 17 receiver be operated from a source of direct 
current? 

2, What is the method of controlling the tube filaments in the Crosley 
90 receiver? 

3, What method is employed to control the volume of the Crosley 
90 receiver? 

4, What is the most practical method of matching tubes for use in 
any set? 

5. When using a Zenith 17 receiver, what procedure is necessary when 
the line voltage is consistently below normal? 

6, How is sharp tuning accomplished with the Crosley 90? 

7. What precautions should be exercised relative to the use of rectifier 
tubes in the "ZE-5'’ ;anlt of the Zenith 17? 

8. What type of vacuum tube is the Crosley 90 designed for? 

9. What effect may be produced in the Zenith 17 if the laminations of 
the large transformer of the '*ZE-6” unit are loose? 

10. What type circuit does the Crosley 90 employ? 
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